Abstract Uterine epithelioid angiosarcoma can have conventional imaging characteristics similar to those of other uterine tumors, such as leiomyoma, leiomyosarcomas or hemangioendothelioma. Uterine epithelioid angiosarcoma exhibiting increased fluorine-18 fluorodeoxyglucose (F-18 FDG) activity can be misdiagnosed. A 61-year-old woman who was diagnosed with uterine epithelioid angiosarcoma underwent F-18 FDG positron emission tomography/computed tomography (PET/CT) as a part of the pretreatment work up for surgery. F-18 FDG PET/CT showed an intense F-18 FDG uptake in the uterus in addition to increased F-18 FDG uptake at the paraaortic and aortocaval lymph nodes. To our knowledge, this is the first case report of intense F-18 FDG uptake in uterine epithelioid angiosarcoma in Korea.
Introduction
Primary uterine epithelioid angiosarcoma is a very rare malignant tumor of the vascular endothelium that occurs predominately in perimenopausal and postmenopausal women with uterine bleeding and anemia. Uterine epithelioid angiosarcoma usually present as an enhanced huge mass on computed tomography (CT), and as a marked heterogeneity on T2-weighted magnetic resonance imaging (MRI) with focal areas of high signal intensity, known as the "cauliflowerlike appearance" on gadolinium-enhanced MRI. .
We present the case of a uterine epithelioid angiosarcoma that was preoperatively detected byfluorine-18 fluorodeoxyglucose (F-18 FDG) positron emission tomography (PET)/CT.
Case Report
A previous healthy 61-year-old woman presented with a 3 week history of vaginal bleeding and lower abdominal pain, and was referred for F-18 FDG PET/CT as a part of her preoperative evaluation in December 2012.
The patient underwent F-18 FDG PET/CT scan after 8 hours of fasting. F-18 FDG PET/CT scan was performed at 60 min after the intravenous administration of 370 MBq (10 mCi) of F-18 FDG using a PET/CT scanner (Biograph 6, Siemens Healthcare, Germany). Non-enhanced CT was performed for attenuation correction, and subsequently, emission scanning was performed from the skull base to the proximal thigh.
F-18 FDG PET/CT showed a 12×10×9-cm sized, huge heterogenous hypermetabolic lesion at the uterus involving uterine cervix. The uterine mass showed a mild to moderately increased metabolic activity, with a focal active portion in the uterine fundus and posterolateral region of uterus. The maximum standardized uptake value (SUVmax) of the most metabolically active portion was 6.5. On the other hand, the other part of the mass, including internal hemorrhagic or necrotic components, showed a relatively isometabolic or hypometabolic uptake pattern ( Figs. 1 and 2 ). Other areas of focal hypermetabolic lesions in aortocaval and paraaortic lymph nodes with SUVmax of 4.7 were observed on F-18 FDG PET/CT.
A contrast-enhanced abdominopelvic CT demonstrated a 10-cm sized enhanced huge round heterogenous solid mass with internal multifocal cystic elements. A subsequent gadolinium-enhanced MRI confirmed the location of the uterine mass, with heterogenous T1 and T2 hyperintensity with cauliflower-like appearance. In addition, multifocal hemorrhagic components and internal cystic elements were detected.
A total hysterectomy with bilateral salphingooophorectomy, paraaortic lymph node dissection, and washing cytology was performed, and the tumor was removed with positive resection margin.
Macroscopically, the mass was poorly circumscribed tan to gray in color and it was friable, soft and partly hemorrhagic or necrotic. Invasion into adjacent structures was not seen. The tumor was diagnosed as epithelioid angiosarcoma. Microscopic examination showed the tumor was composed of marked pleomorphism and extensive tumor necrosis. The tumor involved serosa and myometrium of the uterus; its atypia of mitotic activity was more than 25 mitoses/10 high power fields. Immunohistochemistry confirmed the diagnosis with positive staining of CD 10, CD 31, and CD 34, and negative staining of desmin and smooth muscle actin, which were expressed in muscle origin sarcoma. The resected paraaortic lymph nodes had no evidence of metastasis.
The patient was undergoing radiotherapy and supportive care after surgery.
Discussion
Epithelioid angiosarcoma is a very rare tumor, accounting for less than 2 % of all sarcomas [1] . In contrast to conventional angiosarcoma, epithelioid angoisarcoma has been defined as a unique morphologic subtype of angiosarcoma, in which the malignant endothelial cells have a predominantly (or exclusively) epithelioid appearance [2] . Although epithelioid angiosarcomas can arise from any blood or lymph vessel, they most commonly arise on the face, scalp, [3] soft tissues, breast, spleen, liver and bone [4] .
In the uterus, epithelioid angiosarcomas are extremely rare and have been reported to originate in the uterus, cervix, fallopian tube, ovary, parametrium, broad ligament and vagina [5] . What was to be later termed epithelioid angiosarcoma was first reported by Klob of Europe in 1864 [6] .
Most women who develop uterine epithelioid angiosarcoma are postmenopausal. The commonest presenting symptom is abnormal vaginal bleeding that can range from menorrhagia and intermenstrual bleeding in premenopausal women to postmenopausal bleeding in the older patients. Subsequent to abnormal vaginal bleeding, pelvic examination detected an enlarged uterus presenting as a pelvic mass in almost all cases [7] [8] [9] [10] [11] .
There are characteristic pathological findings grossly and microscopically. Grossly, the tumor is composed of whitish or grayish hemorrhagic tissue with areas of necrosis or calcification. It can sometimes have a lobulated pattern [9, 10] .
Microscopically, the tumors contain irregular rudimentary vascular channels lined by atypical glandular or cuboidal cells. These lining cells show significant pleomorphism and nuclear hyperchromatism, with frequent mitotic figures. In addition, there are numerous solid areas with cells that exhibit eosinophilic cytoplasm with occasional vacuolization and round nuclei. Binucleated and multinucleated giant tumor cells are also present [7, 10] .
Immunohistochemical staining is positive for the endothelial cell markers CD31, CD34, and Factor VIII, supporting the diagnosis of primary uterine angiosarcoma [12] , but muscle markers such as actin, desmin, and S-100 protein are usually all negative [13] .
CT and MRI have been used to detect and evaluate uterine malignancies including uterine angiosarcoma; the imaging findings of these tumors using these modalities are relatively established in the literature. The different diagnosis for the CT or MRI findings of uterine epithelioid angiosarcoma includes leimyoma and leiomyosarcoma. Radiologically, the most helpful sign in the characterization of uterine angiosarcoma is marked heterogeneity on T2-weighted MRI with focal areas of high signal intensity, known as the "cauliflower-like appearance." In addition, findings of a strongly enhanced lesion on gadoliniumenhanced T1 weighted MRI and contrast-enhanced CT also support the diagnosis of angiosarcoma. [4] F-18 FDG PET/CT experiences in imaging angiosarcoma at anterior mediastinum, vessel, epicardium and adrenal gland were reported. [14] [15] [16] [17] These reports have described variable F-18 FDG avidity of epithelioid angiosarcoma, which were mild to intense in F-18 FDG uptake (SUVmax up to 9.7). To our knowledge, the F-18 FDG PET/CT findings of primary uterine angiosarcoma have not been previously reported.
We suggest that the heterogenous F-18 FDG uptake on F-18 FDG PET/CT can be a characteristic finding of epithelioid angiosarcoma. This finding can be explained by aggressiveness and early spread pattern of tumor, heterogenous composition of hemorrhage, necrosis, cystic formation and solid portions in epithelioid angiosarcoma.
In summary, we reported a case of rare uterine epithelioid angiosarcoma that could result in false-positive interpretation by exhibiting F-18 FDG activity with a SUVmax similar to leiomyoma, leiomyosarcoma and/or hemangioendothelioma at pretreatment evaluation of uterine malignancy. F-18 FDG PET/CT could be a useful tool to evaluate an aggressiveness and/or heterogeneity of uterine epithelioid angiosarcoma, and to early detection of regional or distant metastasis in initial staging.
